Another benefit of using copper foil is that the copper content can be pushed all the way up to almost pure copper. The flexibility of the metal is actually desired in a foil form as opposed to in alloy form for replacing existing solid parts. The advantages of this antimicrobial copper system could make much wider use practical and cost-effective. As already mentioned, the knowledge regarding copper's antimicrobial property is widely known. The ancient Egyptians stored drinking water in copper jugs to prevent diarrhea [7] . The U.S. Environmental Protection Agency recognized copper as antimicrobial in 2008 [8] , being able to "kill 99.9% of bacteria in less than 2 hours." Yet, antimicrobial copper is not widely used for this purpose due to the cost and disruption of replacing existent parts and fixtures. The present study examines a novel system of using copper to fight infections and contagions. The LMU setting was selected as a common setting where presumably healthy, young people congregated. The microcosm found on a door handle their mirrors millions of doors handles anywhere else. This provides a real-life scenario where the interaction of copper and microbes could have wide applications in everyday life.
Methods
This study was approved by LMU Facilities Management. The west wing of Desmond Residence was selected as the test facility. 5 door handles on one side of the hallway was measured, customized, and applied with Clean Copper, LLC (Los Angeles, CA) antimicrobial copper foil (99.4% copper, 0.6% nickel). In addition, the emergency exit push bar handle at the end of the hallway, the internal push bar and the external door handle of the front door were covered with copper as well. This was performed by a single technician over a two-day period, taking a total of about an hour. Photographs of the copper-covered handles are shown in (Figures 1-3 ). After installation, the copper and regular surfaces were maintained in the same fashion per routine. House staff would clean the facilities on the usual schedule. The only difference is that the copper surface required a weak acid wipe about once a month or so to prevent tarnishing. This was done at least one week prior to the swab test.
One month after installation, swabbing of the copper and control surfaces were performed at 9:30AM on a weekday. The hallway was completely empty for at least half hour prior to testing. No students or staff members came in or out of the rooms during the swab test. The handles were swiped along its entire length 5 times with sterile testing swabs. The distal 2 cm of the swabs were cut in a touch-less fashion and placed in 2 ml of neutralizing solution (D/E neutralizing broth; BD, Franklin Lakes, NJ) and vortexed for 60 seconds. Then 500 ul of this solution was inoculated onto the surface of a blood agar plate and incubated aerobically at 370C for 24 hours. All microorganisms were enumerated and identified using standard microbiological techniques. 
Results
The number of surfaces contaminated with microorganisms and the number of CFU recovered are presented in Tables 1 & 2 
Discussion
The present study is the first known instance of a university dormitory utilizing copper foil surfacing on fixtures to reduce bacterial burden and exposure to students and staff. The ingenious system of 50 um thin copper foil minimizes the amount of copper to just the surface, thus reducing the cost to the bare minimum. It is also a very practical solution, covering the intended environment instead of replacing fixtures that are for the most part already in place. And as is shown in the swab testing, the copper is highly effective in limiting the amount of bacterial growth, with bacterial contamination rate being about 6 times and bacterial load 66 times higher in regular surface as compared to the copper-covered surface. The difference was so dramatic between the two groups that only a small sample size was required to achieve a high level of statistical significance. Even though the bacteria identified in this particular study were all commensal organisms, these can sometimes cause infections as well. Also, it is only a small corner of the university that was tested. If the entire university was tested, more harmful pathogens would undoubtedly to found.
Studies have shown that dangerous bacteria such as MRSA is found in 30-37% of hospital population and 1.3% of community population [9] . These bacteria are left on touched surfaces, survive for weeks to months [10] , then are picked up by other people.
Having copper surfaces helps to reduce contamination rate by 6-fold and bacterial loads to by 66 fold. Since bacteria is the direct cause of infections, having more copper-covered surfaces should reduce the rate of infections. Indeed, a prospective, randomized study [11] has already demonstrated that just having 6 items of copper in an ICU room can reduce the rate of hospital acquired 
